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SPECIFICATION 

1 . Title of the invention Semiconductor Wafer Cleaning Method 

2. Claims 

(1) A semiconductor wafer cleaning method, characterized in that a semiconductor wafer is immersed in a 
cleaning liquid composed of ammonia, sulfuric acid, hydrochloric acid or other substance, whereupon ozone is 
supplied to the aforementioned cleaning liquid. 

3. Detailed description of the invention 
Field of industrial utilization 

The present invention concerns a metood for cleaning semiconductor wafers, and in particular, concerns a 
method for cleaning semiconductor wafers wherein oxygen is supplied during cleaning. 

Prior an . . , 

In the past, methods for cleaning semiconductor wafers, as shown in Figure 2, have involved introducing a 
dilute solution contouring 10% or less of such substances as sulfuric acid (H 2 S0 4 ) 3 aqueous ammonia (NH 4 0H), 
hydrochloric acid (HC1) and hydrofluoric acid (HF) into a cleaning vessel 11, and heating this cleaning liquid 13 to 
approximately 80°C with a heater 12. The semiconductor wafer is cleaned by immersing it in this liquid 13. In 
order to improve the cleaning activity, hydrogen peroxide (HA) is added dropwise to the cleaning liquid 13 
immediately prior to introduction of the semiconductor wafer so that oxygen is generated, thereby achieving greater 
cleaning imiformity. 



1 JLS Note - An alternative way of reading this person's name is Hiroshi. 
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This type of method is common knowledge in : tor example, Japanese Unexamined (Kokai) Patent 
Application No. Sho 59-46032 (H 01 L 21/304). 

Problems to be solved by the invention 

However, various disadvantages have resulted from the type of method described above. Firstly, there ts 
the disadvantage that water is generated due to thermal decomposition resulting from the use. of hydrogen peroxide, 
and the cleaning liquid 13 is thus additionally diluted, producing non-uniform cleaning which results in a loss of 
surface uniformity of the semiconductor wafer. For this reason, the defect density of oxide films formed by thermal 
oxidation increases, and the surface condition becomes non-uniform during polysilicon cleaning. 

Secondly, there is the disadvantage that the cleaning liquid 13 is contarninated by contaminants contained 
in the liquid because hydrogen peroxide is used, so that a clean cleaning process is not carried out 

Thirdly, if the attempt is made to improve cleaning efficiency by increasing the temperature of the cleaning 
liquid 13, there is the disadvantage that thermal decomposition of the hydrogen peroxide will accelerate, and the 
cleaning effects will actually be compromised. 

Means for solving the problems « , , ~ < 

The present invention was developed in light of the disadvantages descnoea apove, ana oners a cleaning 
method for semiconductor wafers wherein past disadvantages have been dramatically mitigated by means of 
supplying ozone to the cleaning liquid. 

Action _ 

In accordance with the present invention, ozone gas is introduced into the cleaning liquid 4 during 
cleaning, so that oxygen can be supplied in constant quantities and dilution of the cleaning liquid 4 can be stopped. 

Working examples , 

Tne cleaning method for semiconductor wafers pertaining to the present invention is described below in 

reference to Figure 1 . 

A 90-96% concentrated sulfuric acid stock solution (H 2 S0 4 ), ammonia aqueous solution (NH 4 OH), 
hydrochloric acid (HC1), nitric acid (HN0 5 ) or hydrofluoric acid (HF) is diluted to 10% or less and is introduced as 
cleaning liquid 4 into a cleaning vessel 1, where a pipe 2 composed of quartz or Teflon is installed below the 
cleaning vessel 1 in such a manner that ozone (O,) is blown upwards from below. A heater 3 is installed below the 
cleaning vessel 1 for heating the cleaning liquid 4, With sulfuric acid, hearing is performed at 100-140*C, whereas 
with ammonia aqueous solution, heating is performed at 80-100°C. 

A semiconductor wafer that is held on a stand is immersed in this cleaning vessel 1, and ozone is 
introduced from the pipe 2 so that the semiconductor wafer is cleaned while supplying oxygen ions into the cleaning 
liquid 4 . 

In this method, oxygen ions are continuously supplied without accompanying dilution of the cleaning 
liquid 4 because ozone is a gas. By this means, oxidation of the cleaned surface is facilitated and a hydrophiKc 
treatment is carried out so that an extremely clean cleaning process can be performed with good reliability. 

Characteristic curves used for representing cleaning effects in the cleaning method of the present invention 
and a conventional cleaning method are shown in Figure 3. In comparing the method of the present invention 
wherein NH 4 OH + 0 3 is used and a method known as a conventional RCA cleaning method wherein NH 4 OH + 
H 2 0 2 is used, the heating temperature has been restricted to 80-90°C in the past due to thermal decomposition of the 
H 2 0 2 , and the cleaning effects deteriorate as indicated by the arrow due to dilution of the liquid with water 
generated by thermal dwotnposition: H : 0 2 //arrow// H z O + 0*//upwards arrow//. With the present invention, 
however, ozone is used so that cleaning effects are greatly improved because heating can be performed at KXFQ ox 
greater. In addition, the method of the present invention that employs H 2 S0 4 + 0 3 provides effects that are similar 
to those of conventional methods that employ H : 0 4 + H 2 0 2 . . ■ . 

Effect of the invention 

Firstly, the present invention has the advantage that ozone is used as the source for generating oxygen ions, 
so that the cleaning liquid 4 is not diluted, and cleaning is activated by the oxygen ions. As a result, cleaning can be 
reliably and uniformly carried out at the surface of the semiconductor wafer. 

Secondly, the invention has the advantage that ozone is a gas, and thus there is no danger of pollution of 
the cleaning liquid 4 with contarninants when this substance is introduced, so that cleaning can be performed 
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without contamination. . 

Thirdly, die invention has the advantage that, because ozone is used, oxygen ions can be supplied in 
constant amounts even if the temperature of the cleaning liquid 4 is increased, because there is no connection with 
thermal degradation of H 2 0 2 . Tie cleaning effects can thus be increased by two or more times over past methods. 

Fourthly, the invention has the advantage that, because ozone is used, Hj0 2 liquid need not be managed, 
which simplifies management from the standpoint of safety relative to cases where H,0 2 is used. 

Brief description of the figures 

Figure 1 is a cross-sectional diagram describing the cleaning method for semiconductor wafers pertaining 
to the present invention, Figure 2 is a cross-sectional diagram describing a conventional method fen cleaning 
semiconductor wafers, and Figure 3 is a graph for showing the cleaning effects obtained in the past and with the 
present invention, 
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IC "S" ?iiiSIi53»2Jii°.t.t. components,; 28.1 (SANITATION-Sanitary 

SXkST'to wash a wafer surface uniformly and stably without diluting 
washfng-by injecting ozone gas into the washing during the washing time. 
CONSTITUTION: A diluted solution, such as 90-96% H (sub 2 ) SO (sub 4), 
NH(sub 4) OH, HC1, etc. is introduced into a washing tank 1 as a washing 

4 while a pipe 2 consisting of quartz, Teflon, etc with a large number of 
hoies is mounted to a lower section in the tank 1 and ozone can be fed. 

A heater 3 is installed to the lower section of the tank 1, and the liquid 
5 la neated Semiconductor wafers housed in a jig are dipped into the 
Jank J? ozone is injected from the pipe 2, and the semiconductor wafers 
are washed, feeding oxygen ions to the liquid 4. Accordingly, since 

° ZOne is a aas the liquid 4 is not diluted, and the oxidation of a washing 

surrall is acceierated and hydrophil-ic treatment is executed, thus ^ 

Stably conducting extremely clean washing. /p^Ol^ -~ [\ *~ ^3 
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